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clusions about precipitation processes. The most general 
statement which can be made is that annual precipitation 
over Minnesota follows the traditional continental, mid-
latitude regime. However, the interesting features are the 
strong degree of homogeneity over the state and reasons 
for the more major deviations. 
Any explanation of process must account for several 
items. First, the July minimum of precipitation, for 
which no previous explanation has been particularly sat-
isfying. Appeal to the seasonal shift in storm tracks is 
often made and argued with much vigor and logic [see : 
Trewartha, I 961 }. But it must be remembered that storm 
tracks are fundamentally effects, not causes. Thus, a 
more basic explanation involving the full three-dimen-
sional character of the atmosphere must be sought. 
The reason or reasons for a wetter fall than spring in 
the north and conversely in the south must a}so be 
sought. It is likely that the reasons are tied up wit11 those 
needed for the full annual pattern. The literature is sin-
gularly mute on this subject as well as on the causes for 
the lack of a July secondary minimum in north central 
Minnesota. These, then, remain as problems - problems 
suggested by the summarizing and explicating technique 
of extracting the eigenvectors and eigenvalues of annual 
precipitation. 
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Postwar Industrial Locations 
,n Minneapolis-St. Paul Area 
ROGER PRESTWICH* 
ABSTRACT - The spatial and temporal dynamism of manufacturing industry in a metropolitan area 
is a vital aspect of urban morphology. The Twin City area is analyzed with respect lo changing 
overall patterns of industrial location over the time period 1946 to 1967. A centralizing tendency 
strongly emerged in the early years, but a marked decentralization prevailed later. The city 
boundary proved to be an economic as well as a political and socio-cultural barrier in terms of 
plant relocation. Decisions were dominated by space considerations, transportation technology and 
availability, and zoning regulations. The pattern of suburbanization of manufacturing, which 
occurred somewhat belatedly in the Twin Cities, seems likely lo continue, especially in the west and 
south, although with modifications due to highway and airport developments. 
A well-established pattern of industrial localization in 
any city exerts considerable influence on the other pat-
terns of economic activity. However, the pattern existing 
at any point in time is by no means stable and unchang-
ing-the location of manufacturing activity within a met-
ropolitan area is a dynamic phenomenon both spatially 
and temporally and can, therefore, have substantial im-
pact on the growth or decay patterns of the whole metro-
politan area. (Pred; 1964) 
Vital aspects of these changing patterns are to be 
found in the physical plant locations of manufacturing 
firms which are completely new to a metropolitan area 
and those which are changing their location within the 
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area (intrametropolitan relocation). Such relocation 
often involves the physical shift of plant, capital, and la-
bor from the city core to the suburbs-a process referred 
to as decentralization or suburbanization. This process 
also involves the shift in emphasis from core to suburbs 
caused by new plants locating in the latter rather than in 
the fonner. There are, however, both new and relocating 
plants which locate in the older core areas, so that "re-
location" and "suburbanization" are not synonymous. 
Centripetal and centrifugal flows are both involved. 
The concern here is not so much with the specific fac-
tors influencing plant location in Minneapolis-St. Paul, 
but rather with the spatial patterns resulting from loca-
tion decisions. This is in the belief that the descriptions 
and analyses of the complex areal patterns associated 
with manufacturing activity on the metropolitan scale 
will in themselves inevitably involve consideration of lo-
cation factors. Indeed, one aspect of locational analysis 
not often stressed is the probability that those factors in-
fluencing location are as dynamic as is the location proc-
ess itself. 
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TABLE I: Manufacturing Plants; 1946-52 
Total Total Lost New Relocated 
Municipality 1946 1952 1946-52 1946-52 1946-52 
Columbia Heights 5 24 3 12 2 
Edina ............ ' .. I 2 I 
Hopkins . . . . . . . . . . . . . II 22 6 14 3 
Mendota ........ . ... I 4 3 
Minneapolis .......... 1,714 1.688 743 737 210 
New Brighton . . 8 14 4 8 I 
North St. Paul .. 8 8 5 2 3 
Osseo ............. . . 4 3 I 
Richfield . . . . . . . . . . . . . 2 30 20 4 
Robbinsdale • • • • • • • I • • 5 10 3 8 
St. Louis Park ...... 13 49 I 35 8 
St. Paul . . . . . . . 883 809 351 283 78 
St. Paul Park . . . . . . . . . 5 7 I 3 
South St. Paul ........ 15 22 8 15 
Wayzata ............. 5 5 2 2 
Wh ite Bear Lake ..... 6 8 2 4 
2.686 2.705 I. I 37 I. I 47 309 
Research design for "geographic city" 
The study area comprises basically what can be re-
ferred to as the "geographic city." This includes the 
built-up area extending in all directions from the central 
cities until substantially interrupted by open agricultural 
land, forests, water, or other non-urban terrain. The met-
ropolitan area so defined is outlined by municipal boun-
daries on the maps. 
In order to establish the temporal dynamism of spatial 
patterns, the study area was examined over the years 
1946 to 1967 - from the first post-war publication year 
of the Directory of Minnesota Manufacturers to the most 
recent available at time of this study. To facilitate the 
analysis, the first six ( 1946-52) and last six ( 1961-67) 
year periods were investigated - the dates beino deter-
mined by the years of publication of the directories. The 
level of reliability of these directories is questionable. 
Th_e more recent volumes ~ppear to be relatively hig?IY 
reliable, but not so the earlier ones, as a double-checkmg 
of new firm listings in the 1967 directory against firms 
listed in 1952 revealed. The total count of 1,337 firms 
listed for Minneapolis in 1967 contained 524 firms 
which were not listed in 1961 - hence, they were as-
sumed to be new firms. However, 91 of these had been 
listed as existing in 1952, so that the total number of 
newly locating plants actually was 433 - an error in the 
1961-67 listings of 17.4%. Similarly, an error of 16.3% 
was found in the St. Paul listing. If errors of this magni-
tude are in order for the latest editions of the directory, 
one hesitates to hazard even an educated guess as to the 
errors in the earlier directories! 
Further data problems were encountered in the precise 
manner of listing. Some firms changed their names from 
one directory year to the next, and some were listed in 
one city or suburb in one year and in an adjacent muni-
cipality the next - but still had the same address. Also, 
the 1967 directory only contained approximately 90% 
of the total number of plants and the earlier directories 
probably less. Nevertheless, since the major concern was 
with mapping the spatial distribution of newly-locating 
manufacturing plants in the first instance, and of ana-
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TABLE 2: Manufacturing Plants; I 961-67 
Total Total Lost New Relocated 
Municipality 1961 1967 1961-67 1961-67 1961-67 
Bloomington . . . . . . . . . 50 
Brooklyn Center . . . . . . 14 
Brooklyn Park ...... . 
Columbia Heights . . . . 24 
Crystal . . . . . . . . . . . . . . IO 
Eden Prairie ... . .. . . . 
Edina . . . . . . . . . . . . . . . 12 
Fridley . . . . . . . . . . . . . . 12 
Golden Valley . . . . . . . . 19 
Hopkins . . . . . . . . . . . . . 33 
Mendota . . . . . . . . . . . . I 
Mendota Heights . . . . . . I 
Minneapolis ......... 1.247 
Minnetonka . . . . . . . . . . 2 
New Brighton . . . . . . . . 14 
New Hope . . . . . . . . . . . 3 
N. St. Paul . . . . . . . . . . 6 
Osseo . . . . . . . . . . . . . . . 8 
Plymouth & village.... I 





















Robbinsdale .......... (in M pis.) 
Roseville . . . . . . . . . . . 14 
St. Anthony Village 
St. Louis Park . . . . . . . . I 00 
St. Paul . . . . . . . . . 641 
St. Paul Park . . . . . . . . . 7 
S. St. Paul . . . . . . • . . 18 
Shoreview ........ . .. ( in St. Paul) 
Wayzata . . . . . . . . . . . 12 
W. St. Paul . . . . . . . . . . 4 



































































lyzing the pattern of relocating plants in the second, it 
would seem reasonable to assume that such errors as 
noted would not distort the results to any significant de-
gree. 
Plants locating in the Twin Cities have been categor-
ized in Tables 1 and 2 according to whether they are 
"new" (i.e. listed in the second of the two directories for 
each six-year period but not in the first), or "relocated" 
(i.e. listed in both directory years for each period but 
showing an address change from the first year to the sec-
ond). Those plants listed in the first year but not the 
second of each period are presumed to have either relo-
cated, outside the Twin City area, or to have ceased oper-
ations entirely, and hence are "lost." These tables list 
plants of all sizes for the two periods, whereas the maps 
derived from them are simplified in order to avoid over-
crowding. 
The location of new plants for both the 1946-52 pe-
riod (Map 1) and the 1961-67 period (Map 2) were 
plotted according to their employment-size category by 
a discriminatory sized dot. The intention was not to em-
phasize the size of the plant, but to give a visual impres-
sion of the relative importance of employment potential 
in the spatial pattern of manufacturing plants rather than 
simply showing absolute numbers. Plants of less than 25 
employees are not shown on these simplified maps. 
These small firms are of considerable significance to the 
industrial economy of the Twin Cities, but the larger 
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MAP 1 NEW MANUFACTURING PLANTS 
EST AB LISHE D 1946 -1952 
plants are of substantially greater importance both in 
terms of value of output and total employment - plants 
with more than 500 employees account for 30% of Twin 
City total employment; those with over 100 comprise 
50% (Twin City MPC.; 1960). 
Location of new plants 
The most striking feature of Map 1 ( 1946-52) is the 
great concentration of plants in the downtown areas of 
the two central cities. In Minneapolis, the greatest den-
sity occurred just north of the commercial core, in the 
area bounded by U.S. highway 12, U.S. 8 and State 
highway 55 and the Great Northern raidroad tracks 
(now called the Burlington Northern). The reasons for 
this cluster are probably a combination of the high den-
sity of old plants with vacant buildings and land, rela-
tively low rents, proximity to downtown business, and a 
central location at the hub of the transportation network 
and the journey-to-work pattern, especially via public 
transport. The concentration in downtown Minneapolis 
was so great, that even at the discrete dot sizes used, sev-
eral plants were omitted - seven of the 25-99 employee 
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plants, and two of the more than 250 employee plants . 
Other concentrations in Minneapolis are located 
southeast of downtown between State highway 36 and 
the Milwaukee Road tracks, in the Franklin-Lake region 
(especially at the intersections with Nicollet and Lyn-
dale) and in St. Louis Park. The remaining new loca-
tions are fairly widely dispersed, but with slightly greater 
numbers in Northeast and South Minneapolis. These 
plants tended to locate alongside railroads in this period, 
presumably indicating a greater locational significance of 
rail transport. Whether the plants in Hopkins can be 
taken as adequate evidence of a suburban trend is de-
batable, since this was a municipality in its own right -
the dominating trend seems to be more one of a rela-
tively strong centralizing tendency attracted chiefly to the 
older industrial cores. 
The clustering in downtown St. Paul is probably ex-
plicable by the same reasoning as for Minneapolis. The 
only other cluster of substantial proportions is that in the 
Midway, primarily along U.S. highway 52 (University 
Avenue) and the railroad. Plant location in this area can 
be largely explained by the availability of land and the 
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MAP 2: NEW MANUFACTURING PLANTS 
ESTABLISHED 1961-1967 
excellence of both road and rail transport facilities. 
There is one other minor concentration of some signifi-
cance: that group of plants in western St. Paul neighbor-
ing the Ford automobile assembly plant. 
Table 2 and Map 2 illustrate the data derived for the 
period 1961-67. The pattern difference between Maps 2 
and 1 is, to say the least, striking! There are no great 
downtown concentrations, the scatter is much more 
widely dispersed and there are a number of distinct new 
clusters - particularly in the greater Minneapolis area. 
The concentration of new plants north of the commer-
cial core of Minneapolis is probably accounted for by the 
same reasons as in the earlier period - proximity to 
downtown, available floor space in existing structures at 
nominal rents, location at the centers of the transporta-
tion network - indeed, there is undoubtedly considerable 
duplication of plant addresses between the two periods. 
There is some repetition of the eadier patterns to the 
north of downtown, roughly aligned along or parallel to 
the railroad, and also in South Minneapolis, where there 
appears to be some locational attractiveness of the rail-
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road running one block north of Lake Street. Much of 
this trackage is in shallow cuttings, however, so that 
many of the plants do not have direct access to the line. 
The lesson here, of course, is that one should avoid mak-
ing the automatic assumption that plants locating along-
side a railroad on the map are necessarily reliant on rail 
transportation. More probably their location may have 
been influenced by the availability of the land and its low 
rent, owing to the undesirability of such a site for resi-
dential development. 
The suburbanization trend is very much in evidence 
for this later period, with distinct clusters especially 
through St. Louis Park and Hopkins; two sizable con-
centrations in Bloomington; two minor ones in Brooklyn 
Center and Crystal; and a number of plants on the east 
side of Minneapolis. Field survey discloses that these are 
virtually all new physical plants, and almost invariably 
single-story structures with ample parking space and 
plenty of room for future expansion - precisely the ma-
jor reasons for locating in the suburbs. They are also 
located alongside or close to railroads and / or freeways 
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- the latter seemingly being dominant since they provide 
easy access both to downtown and to the whole region. 
A number of these plants are in industrial parks. 
The Hennepin/Ramsey County boundary area, just to 
the south of St. Anthony, showed considerable develop-
ment of new establishments, as was the case in the ear-
lier period. The structures are generally new and pre-
dominantly of large employment size, and there is still a 
good deal of land available here, much of it now being 
taken by truck and rail warehousing. Indeed, the loca-
tional preference for this area could well be increasing 
as the cross-town freeways are constructed, since it has 
excellent transportation access to the entire metropolitan 
area and beyond; is not far distant from either down-
town; is already an established industrial area; presum-
ably has moderate rents (their difference from lower-rent 
suburban locations being compensated for by a more 
nodal situation); and is in a low-income residential area 
with ample, immediately-available unskilled and semi-
skilled labor. 
The Midway is the only St. Paul area to show sub-
stantial clustering of new plants in this period. In 1946-
52 the downtown core had shown the major concentra-
tion, but this had practically disappeared by 1961-67 -
the contrast between the two periods in St. Paul is aston-
ishing! There is probably a mixture of factors at work 
here, but the most important may be a congested aspect 
of the inner city, the lack of suitable buildings or build-
ing sites at reasonable prices, dilapidated structures when 
they are available, and high rents. Evidence of subur-
banization is sparse, St. Paul's major new plants having 
gone into University Avenue-Midway, but there is a 
small grouping of plants in Arden Hills near to the Soo 
Line railroad tracks. 
The substantial decline in the number of plants locat-
ing in the two downtowns in this second period is very 
noticeable, as it is in the other older areas - the north-
side and Franklin-Lake in Minneapolis; west and south-
west in St. Paul. The switch in emphasis to the suburban 
sections of the metropolitan area can be readily gauged 
from the Golden Valley, Hopkins, St. Louis Park, and 
Bloomington suburbs of Minneapolis; the Arden Hills 
and Mendota Heights suburbs of St. Paul; and the county 
boundary area between the cities. Since the plants are 
only mapped by general employment size category, there 
is no accurate way of assessing the amount of new em-
ployment created by the influx of new plants, although 
a visual approximation may be achieved. The change of 
emphasis is well illustrated, however, by the percentage 
of production workers employed outside the central cities 
-in 1947 it was 14%, by 1954 it reached 22.5%, by 
1958 26.6%, and in 1963 it was up to 34% (Murphy; 
1966). 
Relocation similarities and differences 
The spatial patterns of relocating plants for both pe-
riods are similar in most respects to those of new manu-
facturing plants, but some differences do exist. Numeri-
cally, the 1946-52 period had more plants relocating 
(309) than did the 1961-67 period (298), but relative 
to the respective totals of plants at each period-end 
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(2,705 and 2,312), the second period showed somewhat 
greater dynamism in terms of plant relocates ( 12.8%) 
than did the first period ( 11.4 % ) . 
In the first period both Minneapolis and St. Paul 
downtown cores had a net outflow of plants, but the ma-
jority of those which moved showed a strong tendency to 
relocate in areas adjacent to the cores, very few of them 
moving to the suburbs. Indeed, most of the moves which 
took place were over quite short distances - sometimes 
a matter of only a few blocks - and there was some 
movement towards the central cities. Nevertheless, the 
difference between the centripetal and centrifugal move-
ments can hardly be claimed to indicate a definite trend 
of suburbanization, even allowing for the fact, of course, 
that the suburbs of 1946-52 were much closer in to the 
central cities than were those of 1961-67. 
This is not the case with the second period. There 
was some minor movement from east Minneapolis to-
wards the inner city, but this centripetal flow had lost its 
impact compared with the gathering momentum from 
the older industrial areas toward the new suburbs. 
If one were to construct matrices to illustrate these 
directions of relocation, one particularly striking and sig-
nificant feature would emerge - there was very little 
inter-city movement of plants. (Prestwich; 1968) Such 
movement as occurred was limited to the City/County 
boundary and University Avenue-Midway areas - hence, 
the inter-city relocation that did take place in both pe-
riods was confined to the immediate locality of the city 
boundary itself, the actual distance covered in a shift of 
location therefore being minimal relative to the whole 
metropolitan area. Indeed, it would seem that not only 
is the Minneapolis-St. Paul city boundary a socio-cultural 
one in terms of the perceptual awareness of its existence, 
but it is also an economic boundary in the sense of its 
apparent impact on the relocation decisions of manufac-
turing establishment directors. The line is crossed only 
rarely. 
Patterns and decisions 
The spatial patterns of new and relocating manufac-
turing plants have been very closely related to the trans-
portation arteries. One can readily identify that manu-
facturing development has taken place in the general 
downtown areas, more especially has done so along the 
line of arterials, and, where it has formed clusters or sub-
nuclei in the suburbs, as in St. Louis Park or Blooming-
ton, these concentrations have themselves been substan-
tially influenced by the transportation network. Borchert, 
in a 1960 article on the "belt line" section of Trunk 
Highway 100, suggested that as available land along the 
belt line was absorbed, there would be a shift westwards 
to the new belt line formed by Interstate highway 494, 
and development would take a similar pattern. It is per-
haps too early to say precisely whether this is the case, 
but the evidence indicates that the major industrial de-
velopments in terms of new plants are taking place along 
the radials of State highway 7, U.S. 12, and State 55 be-
tween the two belt lines, with clusters at the intersections. 
Where should a plant locate within this metropolitan 
area? Both new and relocating plants act under similar 
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location-decision pressures - the unattractiveness of a 
site may cause the one not to locate there and the other 
to move away from it, and the attractiveness of a site 
works largely in the same way for both. There are two 
dominant pressures operating in the decision-making 
processes - the push of the downtown, with its blight; 
lack of expansion space; traffic congestion; high taxes; 
aging structures; etc., and the pull of the suburbs - new 
structures built to specifications; ample space for expan-
sion and parking; easy off-street loading facilities; land-
scaped image improvement; lower rents and taxes; less 
troublesome local laws and regulations; access to good 
transportation facilities; and so on. There are also, of 
course, attractions to downtown locations, as noted. 
It is possible that manufacturing industry is currently 
undergoing a polarization process - between old estab-
lished industrial areas near the city cores and the new 
ones in the suburbs. Both have their locational advan-
tages and disadvantages. What attracts a specific plant or 
industry to a given area may repel another. This loca-
tional polarity appears to be a stage in the process of 
intrametropolitan industrial location patterns - possibly 
approaching a state of balance between the two areas 
. . . surely not all manufacturing plants will ultimately 
relocate in the suburban areas! 
Belated change in emphasis 
The major feature of this research has been the em-
pirical confirmation of a change in emphasis which has 
occurred in the location of the Minneapolis-St. Paul 
manufacturing industry since World War II. This comes 
as no surprise. What is surprising, perhaps, is that the 
Twin Cities were relatively late on the scene by Ameri-
can metropolitan standards. The reason for this is prob-
ably land availability - while adequate land remained for 
industrial development near arterial routeways and close 
to the central cities, there was no need to locate in the 
suburbs. 
The process of suburbanization is crucial in terms of 
the lost tax base and employment opportunities to the 
central cities, particularly since it often has a multiplier 
effect. Functionally related industries and services tend 
to follow the "basic" industry on which they depend. If 
there is no compensation for this outflow, through new 
plants or the expansion of those remaining, then there 
will be a net loss of jobs in the central city. Minneapolis 
is probably experiencing this phenomenon; St. Paul al-
most certainly is. 
It would seem evident that the major shifts, physically 
and in emphasis, from old industrial core areas to new 
sub-nuclei in the metropolitan area, have been generated 
by a greater-than-average expansion of industry within 
several of the suburbs. This changing emphasis certainly 
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warrants some revision in the traditional stresses placed 
on factors of location. In the time period covered by this 
study, there has been a considerable shift of emphasis in 
transportation from rail to road, and perhaps the grow-
ing industrial concentration in Bloomington is a portent 
of the next two decades - proximity to an airport, espe-
cially with the advent of "jumbo-jets" and their huge 
freight capacities. The advances in transportation tech-
nology and the changes in the dominant mode used also 
mean that the distance between the downtown and old 
industrial cores and the suburbs decreases, so that the 
"outer" suburbs become "inner", and as such sites for 
possible industrial development. Indeed, it is interesting, 
if not vital from the planner's viewpoint, to speculate on 
the impact that the completion of the freeway system and 
a proposed new airport will have on the locational em-
phases of manufacturing in Minneapolis-St. Paul. 
The differential growth and decay rates of manufactur-
ing in the metropolitan area in total seem to be quasi-
constant, but the spatial disparities mean that there are 
substantial areal differences which affect the economic 
well-being of the various municipalities. The immediate 
future of the Twin Cities holds promise of a continuation 
of the present pattern, with increasing emphasis on the 
sub-nuclei of the western and the southern Minneapolis 
suburbs, and the decreasing relative importance of St. 
Paul. The overall location pattern is being guided by 
zoning regulations and the availability of appropriate 
land, with a resultant increasing influence of industrial 
parks, and the gradual introduction of modifying factors 
in the shape of the freeways and the new airport. 
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